We report a method for preventing misplacement of percutaneous silastic catheters in superficial vein tributary or venous plexus. Catheters inserted less than the length calculated by surface anatomy measurement due to resistance were studied in three patients. Contrast X-rays (Omnipaque, Nycomed Imaging AS, Oslo, Norway) of the catheters was performed to confirm the catheter tip placement position. On initial assessment, the catheter tip placement was thought to be satisfactory and infusion of TPN commenced. Following signs of extravasation, re-examination of the contrast X-rays demonstrated that multiple thin rays of omnipaque could be traced in different directions like a cobweb. In the third infant, we recognised the ''cobweb'' sign and prospectively withdrew the catheter tip 2 cm. Repeat contrast X-ray confirmed that the catheter tip was in a major superficial vein, infusion continued without further complication. We conclude that when the ''cobweb'' sign is noticed then the catheter should be removed or withdrawn 2 to 3 cm and repeat contrast X-ray performed.
INTRODUCTION
Percutaneously placed central venous long lines have been used frequently during neonatal intensive care since Dudrick et al. 1 demonstrated their feasibility to infuse total parental nutrition (TPN). While these lines have helped in saving lives, a range of hazards including septicaemia, venous thrombosis, extravasation, cardiac tamponade, chemical pneumonitis, hydrothorax and retroperitoneal extravasation of central lines have been reported. [2] [3] [4] [5] The correct positioning of the tip of the long line is considered important to minimise these complications. The exact site of the line tip can be confirmed by contrast X-ray. [6] [7] When the long line is placed properly in one of the major superficial or deep veins the contrast medium can be traced streaming from the tip of the line towards the centre of the body in a single line. We report the contrast X-ray signs of percutaneous long line tip placement in small tributaries of superficial veins, its complication and prevention.
CASE REPORTS
This work has been approved by the East London and The City Research Ethics Committee.
Case 1
A male infant was born at 24 weeks gestational age with birth weight of 800 g (50th centile). A percutaneous long line (Premicath, Vygon (UK) Limited) was inserted through the left saphenous vein. The aim was to place the long line in the proximal inferior vena cava (IVC) and we calculated, by surface anatomy measurement, that it should be passed to 15 to 16 cm. However, due to resistance the catheter could be inserted only up to 10 cm; it was fixed firmly using Tegaderm (3M Health Care, USA).
A left lower limb and abdominal X-ray was taken while injecting 0.5 ml of nonionic, water-soluble contrast medium (Omnipaque, Nycomed Imaging AS, Oslo, Norway) as a bolus into the long line. On initial examination of the contrast X-ray, the long line tip was thought to be in the left iliac vein ( Figure 1 ) and infusion of TPN was commenced. After 38 hours, the infusion pump indicated increasing resistance and shortly afterwards a round swelling measuring 1.5 Â 1.5 cm at the medial aspect of the left lumbar quadrant was noted. The infusion of TPN was stopped and the long line removed.
On review of the original contrast X-ray, we recognised that it was difficult to be certain of the position of the tip as multiple thin rays of omnipaque could be traced in different directions going towards the left flank and vertebrae like a cobweb (Figure 1 ).
Case 2
A male infant was born at 24 wks gestational age with a birth weight of 565 g (9th centile). A percutaneous long line was inserted through a vein on the dorsum of the right hand on the fifth day. Because of resistance the catheter could be inserted only up to 5 cm; it was fixed firmly using Tegaderm.
After confirming the site of tip of the long line on contrast X-ray it was used for TPN infusion. The long line extravasated within 72 hours and was removed with no further complication. On reexamination of the contrast X-ray, the catheter tip was in a vein just proximal to the ante-cubital fossa and multiple thin lines of Omnipaque could be traced beyond the tip again appearing like a cobweb (Figure 2 ).
Case 3
A female infant was born at 29 weeks gestational age with birth weight of 1200 g (50th centile). A percutaneous long line was inserted through the right saphenous vein. We intended to insert the long line up to 16 to 17 cm; however, due to resistance the catheter could be inserted only to 11 cm where it was fixed firmly using Tegaderm.
The contrast X-ray showed that the catheter tip was in a vein at the hip joint and from the tip, in addition to there being two areas of accumulation of contrast (perhaps the pelvic venous plexus), thin rays of contrast could be traced in both the lateral and medial directions (Figure 3) . With the experience of the previous two cases, the catheter was withdrawn 2 cm and a repeat contrast X-ray was performed. The repeat X-ray confirmed that the catheter tip was now in a major superficial vein (femoral) and that Omnipaque flowed as a single line towards the IVC as expected. This line was removed electively 5 days later.
DISCUSSION
Usually tips of venous catheters are considered optimally placed when they are positioned in one of the major superficial or deep veins but outside the right atrium. Complications of these venous lines can be broadly classified as mechanical, thrombotic, infective and metabolic. Mechanical complications include occlusion, dislodgement, migration of the catheter and catheter perforation. Other major complications include perforation of the vein or heart resulting in extravasation leading to hydrothorax, ascites, pericardial and pleural effusions. [2] [3] [4] [5] In each of our reported cases the percutaneous catheter tip was in a tributary of the superficial veins. In two cases, there was extravasation within 38 to 72 hours of use while in the third this Contrast X-ray of long line; the tip of the long line is in a vein at the hip joint (large arrow) and from the tip, thin rays of contrast could be traced in both lateral and medial directions which is ending in two areas of accumulation of contrast (medium and small arrows). Both the superficial and deep veins drain blood to the heart. In superficial veins, because of the presence of valves, blood can flow in only one direction, towards the heart. In contrast, in the tributaries of the venous plexae around the pelvis and vertebral column there are no valves and blood can flow both towards and away from the heart. 8 Reece et al. 6 reported that the position of the narrow calibre silastic catheter tip could not be determined accurately in 50% of plain radiographs and suggested the use of contrast medium to improve radio-opacity. Each of our cases demonstrate that the flow of the contrast medium from the tip of catheter could be traced along more than one line and away from the centre of the body. These X-ray findings are likely to be due to the catheter tip being placed in one of the tributaries of superficial veins or in a venous plexus. The typical X-ray picture that we have seen has led us to refer to this phenomenon as the ''cobweb'' sign.
CONCLUSION
Owing to their narrow calibre, 27 G percutaneous silastic catheters may enter the tributaries of superficial veins during insertion. The possibility of this happening should be remembered when resistance prevents the catheter being inserted to the distance calculated for optimal placement. Confirmation that the line is in a tributary to a superficial vein can be gained by the finding the ''cobweb'' sign on a contrast X-ray. When this occurs be removal or repositioning of the catheter and a repeat X-ray with contrast should be considered.
